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Available online 9 June 2015AbstractObjective: To investigate the findings about gastrointestinal lesions in patients with HIV/AIDS by diagnostic imaging.
Methods: The findings about gastrointestinal lesions by diagnostic imaging in 11 patients with HIV/AIDS were retrospectively analyzed. Plain
chest radiography was performed for all the 11 cases, but chest CT scanning for 4 cases, abdominal CT scanning for 9 cases, pelvic CT scanning
for 2 cases, pelvic MR imaging for 1 case, and gastrointestinal endoscopy for 9 cases.
Results: Gastrointestinal perforation was shown in 3 cases, including 2 cases of esophageal perforation and 1 case of gastric perforation. In-
testinal tuberculosis was diagnosed in 2 cases, cytomegalovirus enteritis in 1 case, lymphoma in 4 cases, and gastric adenocarcinoma in 1 case.
Esophageal perforation was shown together with mediastinal esophageal fistula, mediastinal lymph nodes tuberculosis and pulmonary tuber-
culosis. Gastric perforation was shown with gastric fistula, left lobe hepatic abscess and hepatogastric space abscess. Intestinal tuberculosis was
shown with thickened ileocecal wall, while cytomegalovirus colitis was indicated by central thickening of rectum wall and the end-piece of
sigmoid colon. Lymphoma was indicated by tumor-like thickening of gastrointestinal wall, luminal stenosis or dilatation, with accompanying
ulceration and enlarged peripheral lymph nodes. Gastric adenocarcinoma was demonstrated with thickening and stiffness of gastric wall, with
significant enhancement by contrast imaging/scanning.
Conclusion: Gastrointestinal lesions in patients with HIV/AIDS may indicate a variety of opportunistic infections and malignancies, and
radiological modalities contribute to the diagnosis of these lesions.
© 2015 Beijing You’an Hospital affiliated to Capital Medical University. Production and hosting by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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The gastrointestinal tract functions to digest for food
absorption, and its lymphoid tissue contains the largest amount
of human T helper lymphocytes. As we known, human T helper
lymphocyte plays an important role in human immune defense,
and it can be destroyed by human immunodeficiency virus (HIV)
in patients with AIDS to compromise the immunity. As the
common location for occurrence of complications of AIDS, the
gastrointestinal tract is susceptible to both primary and second-
ary lesions, commonly presenting as a variety of opportunistic
infections and associated tumors. Actually, most patients with a* Corresponding author.
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the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).diagnosis of HIV/AIDS experience gastrointestinal symptoms.
As a result, radiology is of increasing significance for the diag-
nosis of HIV/AIDS complications. However, non-specific clin-
ical manifestations and hysteretic laboratory findings may affect
the accuracy of diagnosis and thus timely treatment [1e3].
In this paper, we reported data about 11 cases of AIDS-related
gastrointestinal infections and neoplasms to explore the
radiological findings about the gastrointestinal lesions.
2. Materials and methods2.1. Basic clinical dataThe clinical data of 11 patients with AIDS associated
gastrointestinal lesions were collected in our hospital from
June 2012 to February 2014, including 10 males and 1 female.. Production and hosting by Elsevier B.V. This is an open access article under
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abdominal pain, diarrhea, and hematochezia; 2 complained of
cough, night sweats and vomiting; 2 others reported anorexia,
acid reflux and upper abdominal pain; and the other 1 suffered
from perianal tumor and bowel problems. Ten patients were
diagnosed with oral or esophageal fungal infection. The CD4
cell count of all patients ranged from 1 to 278/mm3, which was
below 200/mm3 in 9 patients. Death occurred in 1 patient due
to intestinal lymphoma 2 weeks after the diagnosis.2.2. Methods
Fig. 1. AIDS associated esophageal perforation. a) Chest CT scanning showed
cavity containing liquid surface that pushed the esophagus shift into the
mediastinum (arrow), and miliary lesions of pulmonary tuberculosis; b)
Oblique imaging with following image reconstruction displayed the formation
of fistula between cavity and esophagus.Plain chest X-ray was performed for all the 11 patients,
chest CT scanning for 4 subjects, abdominal CT scanning for 9
patients, pelvic CT scanning for 2 patients, pelvic MR imaging
for 1 patient, and gastrointestinal endoscopy for 9 patients. A
GE Lightspeed VCT 64 layers scanner was used for the CT
scans, with the following parameter settings: collimator width
of 0.625 mm; tube current 380 mA; tube voltage of 120 kV;
slice thickness 5 mm; and layer spacing 5 mm. Contrast
scanning was operated by injecting contrast agent iopromide
(370 mg I/ml) 100 ml into the cubital vein at an injection flow
rate of 3 ml/s with a high-pressure syringe. Three dynamic
scannings (at perspective arterial, venous, and delayed phase)
fulfilled, chest and pelvic line dual-phase scanning (image
thickness of recombinant 0.625 mm), MPR and other images
treatment were completed at ADW 4.3 workstation upstreams.
MR imaging was conducted using Siemens Trio Tim 3.0T,
including the plain imaging and the contrast imaging. The
plain imagings include cross-sectional sequences of T1WI,
T2WI, and DWI (slice thickness 5 mm, layer spacing 1.5 mm).
Gd-DTPA was injected for contrast imaging in a dose of
0.2 mmol/kg at a flow rate of 2 ml/s (slice thickness of 3 mm,
layer spacing of 0.6 mm). Gastrointestinal endoscopy was
conducted using a Olympus XQ-30 fiberoendoscopy (made
in Japan) and Olympus XQ-240 electronic endoscope (made in
Japan).
3. Results
The group of 11 patients consisted of 3 cases gastrointes-
tinal perforation (with CD4 T cell count ranging from 1 to
174/mm3), 2 cases intestinal tuberculosis (with CD4 T cell
count being 14/mm3 and 67/mm3), 1 case cytomegalovirus
colitis (with a CD4 cell count of 1/mm3), 4 cases lymphoma
(with CD4 T cell count ranging from 2 to 278/mm3), and 1
case poorly differentiated gastric adenocarcinoma (with a CD4
T cell count of 225/mm3).3.1. Esophageal perforationFig. 2. AIDS associated gastric perforation. a) Coronal images reconstruction
after abdominal CT scanning displayed hepatic abscess, abscess between liver
and stomach, and stomach defect (arrow); b) the formation of stomach fistula
caused by perforation at the lesser curvature.A total of 3 patients was diagnosed with gastrointestinal
perforation. Chest radiograph showed 1 patient with medias-
tinal liquid surface, miliary opacity in both lungs, enlarged
right hilum, and widened right upper mediastinum. On chest
CT scanning, cavity containing liquid surface was visualized
with the esophagus shift into the mediastinum (Fig. 1a).Oblique scanning with following image reconstruction
presented fistula between the cavity and esophagus (Fig. 1b),
with multiple miliary focal nodules, enlarged mediastinal
lymph nodes and enlarged lung hilum (in a short diameter of
10 mm). For another case, bedside chest radiograph
demonstrated widened right upper mediastinum. Contrast
chest CT scanning showed irregular gas cavity that pushed the
esophagus shift into the mediastinum, multiple ring shaped
enhancement and enlarged lymph nodes at the right upper
mediastinum. By gastrointestinal endoscopy, 3 lesions of
fistula in size of 3e5 mm were shown at the position of 25 cm
from the incisions, with bubble-like liquid exudates. The other
case was diagnosed with gastric perforation. Abdominal CT
scanning showed abscesses in the space between liver and
stomach as well as the lateral segment of left hepatic lobe, and
local defects at the lesser curvature of the stomach (Fig. 2a).
Gastroscopy displayed gastric fistula caused by perforation at
the lesser curvature, and flow of a large amount of pus into the
gastric cavity when the patient changed the posture (Fig. 2b).3.2. Intestinal tuberculosisFor 1 case of intestinal tuberculosis, abdominal CT scan-
ning showed uneven thickening together with swelling of the
Fig. 3. AIDS associated intestinal tuberculosis. Coronal images reconstruction
after abdominal CT scanning displayed thickening of the ileocecal wall, het-
erogeneous enhancement, and stratification (arrows).
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density, while by contrast scanning, showed unevenly
enhanced intestinal wall and a stratification (Fig. 3).
Colonoscopy displayed tumefied ulcer lesion at the ileocecal
junction of ascending colon, newly formed inflammatory
granulation tissue, and strongly positive staining of acid-fast
bacilli. The other case was shown with pulmonary tubercu-
losis and bilateral pleural effusion by chest CT scanning.3.3. Cytomegalovirus colitisFor the only one case of cytomegalovirus colitis, abdominal
CT scanning showed centripetal thickening of the rectum wall
and the sigmoid colon, which presented blurry heterogeneous
enhancement by contrast scanning and increased density of
spaces around the adipose tissue (Fig. 4a). Colonoscopy
displayed stiff and deformed walls of colon and rectum,
vascular derangement, widely mucosal congestion, andFig. 4. AIDS associated cytomegalovirus colitis. a) Coronal reconstruction
after abdominal CT scanning showed concentric thickening wall of the sig-
moid colon and the rectum, with blurry and heterogeneous enhancement (ar-
rows) and increased density spaces around adipose tissue; b) Pathology (H&E
staining, 400) displayed scattering inclusion bodies (arrows) and giant cells
at the inherent inner layer of the intestinal mucosa.scattering erosions and ulcerations in different sizes. Patho-
logically, these lesions were defined to be inflammations, with
intranuclear inclusions and megakaryocytes scattering in the
intestinal lamina propria. The diagnosis was defined to be
cytomegalovirus colitis (Fig. 4b).3.4. Non-Hodgkin's lymphomaFour patients were diagnosed with non-Hodgkin's lym-
phoma, with diversified involvements of the gastrointestinal
tract. They include 1 case of plasmaplastic lymphoma.
Abdominal CT showed varying degrees of thickening at the
involved jejunum, ileum, ascending colon and transverse
colon, intestinal lumen, with jumping distribution. By contrast
scanning, moderately and continuously homogeneous
enhancement was demonstrated, with enlarged lymph nodes
around the involved gastrointestinal tract (in a short diameter
of 10 mm, Fig. 5). Colonoscopy displayed raised ulcerative
lesions at the ascending colon and transverse colon. Non-
Hodgkin's B-cell lymphoma was diagnosed based on associ-
ated pathological examinations, specifically, expression of
plasmoblast l markers VS 38 c, CD 38, MUM-1 and CD 138
by immunohistochemistry. In the group of patients, 2 other
cases were defined with large B-cell lymphoma. Abdominal
CT scanning for 1 case showed thickening of the posterior
wall of the stomach to 16 mm. By contrast scanning, uniform
and mild enhancement was demonstrated, with eruptive
ulcerations (Fig. 6), duodenal bulb dilatation, and thickened
wall. By gastroscopy, multiple ulcerations in stomach and
duodenum with ring shaped irregular raising surrounding were
demonstrated. Abdominal CT scanning for the other case
showed thickened wall at the gastric fundus and body, multiple
segmental thickenings of intestinal wall and sigmoid wall. By
contrast scanning, homogeneous and mild enhancement was
demonstrated, with absence of spring-like structure at theFig. 5. AIDS associated plasmablastic lymphoma. Coronal reconstruction after
abdominal CT scanning displayed mass-like thickening of the involved in-
testinal wall, with jumping distribution (arrows).
Fig. 6. AIDS associated large B-cell lymphoma. Coronal reconstruction after
abdominal CT scanning showed thickening of the posterior wall of the
stomach (up to 16 mm), with eruption-like defect (arrow), duodenal dilatation
and thickened intestinal wall (arrows).
Fig. 7. AIDS associated large B-cell lymphoma. Coronal reconstruction after
abdominal CT scanning displayed thickened wall of the involved jejunum,
with absence of spring-like structure but presence of aneurysmal dilatation
(arrows).
Fig. 8. AIDS associated small B-cell lymphoma. a) Sagittal MR imaging of the
pelvis and rectum displayed irregular thickening of the wall and stenosis, with
some lesions prominently outside the anus that were surrounded by well
defined boundaries. b) Pathology (H&E staining, 40) showed neoplasm and
diffuse infiltration of small lymphocytes.
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(Fig. 7). Mesenteric lymph nodes were shown to be enlarged.
Endoscopy showed huge flat ulceration at the gastric fornix
and raised ulceration at the descending part of duodenum. The
other 1 case was diagnosed with rectum-anus small B-cell
lymphoma. Rectal ultrasound displayed solid lesions at the
anus and rectum, with abundant signals of blood flow. Pelvic
MR imaging and CT scanning displayed uneven thickening of
wall (up to 47 mm), narrow lumen, and parts of lesions outside
the anus. T1 showed equal signal, while T2 showed high
signal. And DWI revealed significantly restricted diffusion,moderately uneven and continuous enhancement and well
defined spaces around adipose tissue (Fig. 8a). Pathological
examination proved neoplasm and diffuse infiltration of small
lymphocytes (Fig. 8b).3.5. Gastric cancerAbdominal CT scanning showed thickening and stiffness of
the wall. Contrast scanning demonstrated significant
enhancement at the lesser curvature of the stomach. Gastros-
copy displayed ulceration at the lesser curvature in sizing of
40  50 mm, with rough borderline of the ulcer base. The
endoscopic findings were consistent with post-operative gross
observations, and the pathology proved the diagnosis of poorly
differentiated adenocarcinoma.
4. Discussion and conclusion
The main damages to the gastrointestinal tract in patients
with AIDS are related to the compromised immunity, which
are clinically manifested as a variety of opportunistic
infections and neoplasms, such as viral infections, bacterial
infections, fungal infections, Kaposi's sarcoma and lymphoma.
Due to the absence of specific clinical manifestations, the
patients commonly complain of diarrhea, indigestion and
malabsorption, gastrointestinal bleeding, abdominal pain,
jaundice and abdominal mass. Therefore, radiology plays an
important role in detecting and defining the lesions.4.1. The opportunistic infectionsOpportunistic infections are common complications of
AIDS, and Mycobacterium tuberculosis is the most common.
In non-HIV-infected TB patients, the incidence of extrap-
ulmonary tuberculosis is lower than 15%, while in HIV-
infected TB patients, the incidence is up to 50%. AIDS
associated tuberculosis tends to spread to invade superficial
and deep lymph nodes, peritoneum, abdominal parenchymal
organs and the gastrointestinal tract. Such a wide spread is so
rare in non-HIV-infected patients that it has been defined as a
phenomenon characteristically in AIDS patients. As a result,
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AIDS should be suspected [2,4,5]. The 2 cases of esophageal-
mediastinal fistula were both detected with TB at lungs, hilum
and mediastinal lymph node, and their CD4 T cell count was
below 50/mm3. Esophageal tuberculosis rarely occurs, mostly
secondary to a nearby necrotic mediastinal lymph node
tuberculosis. Therefore, for such cases, esophageal tubercu-
losis should be considered [6,7]. The radiological findings of
esophageal tuberculosis should be differentiated from other
esophageal lesions, including esophageal leiomyoma, esoph-
ageal cancer, and esophageal ulceration.
Intestinal tuberculosis occurs in two different ways.
Sputum containing Mycobacterium tuberculosis passes into
the intestine. And the other is via hematogenous spread or
direct invasion of Mycobacterium tuberculosis into adjacent
organs. The lesions are most commonly found at the ileoce-
cum, followed by other parts of the colon or ileum. Intestinal
tuberculosis can be divided into 2 types: ulcerative intestinal
tuberculosis and proliferative intestinal tuberculosis. AIDS-
related intestinal tuberculosis has been rarely reported,
which may be due to its atypical clinical and endoscopic
manifestations [4,8]. CT scans show annular thickening of the
intestinal wall, stratification and significant enhancement of
the intestinal wall by contrast scanning [5,9]. In the cases with
involved abdominal lymph nodes, ring shaped enhancement
can be demonstrated by contrast scanning. The two patients
with intestinal tuberculosis in our group reported abdominal
pain, and diarrhea. And their CD4 T cell count was below 100/
mm3. Contrast abdominal CT scanning showed uneven
thickening of the ileocecal wall, with increased density at the
mucosal layer and multiple abdominal lymphadenectasis. In
one case, accompanying lung and pancreas tuberculosis were
detected. According to results of colonoscopic biopsy, one
case was diagnosed with mixed intestinal TB, while the other
case was diagnosed with proliferative intestinal TB.
Cytomegalovirus is another common opportunistic
pathogen that causes opportunistic infection in patients with
AIDS. Cytomegalovirus commonly invades the following
organs and body parts: gastrointestinal tract, liver, lung, and
retina. Such invasion commonly occurs in individuals with
compromised immunity, mostly caused by reactivation of
latent virus [10,11]. Colon is the most commonly involved
organ, followed by the small intestine. Pancolitis may occur in
severe cases of cytomegalovirus infection and rectal involve-
ment has been rarely reported. Clinical manifestations of
AIDS associated cytomegalovirus infection include abdominal
pain, diarrhea, gastrointestinal bleeding or perforation and, in
some cases, toxic megacolon. Pathologically, there are
mucosal congestion, edema, ulceration, hemorrhage and
necrosis. Diagnostic imaging demonstrates concentric thick-
ening of the colon wall, luminal narrowing, surrounding bowel
inflammatory changes and even intestinal perforation in some
serious cases [12,13]. For the one case of cytomegaloviral
colitis in our group, CT scanning displayed concentric thick-
ening of the rectal wall and the sigmoid wall, heterogeneous
enhancement and increased density at spaces around adipose
tissue. Colonoscopy showed stiffness and deformation of thecolon and rectum wall, with congestion, erosion and ulceration
at the mucosa. Pathology displayed giant cells and intranuclear
inclusions. In combination of findings by CT, colonoscopy and
pathology, the diagnosis was defined. AIDS associated
abdominal opportunistic infections also include herpes virus
infections, fungal infections and histoplasmosis. Such in-
fections can affect the abdominal parenchymal organs, biliary
system and intestinal mucosa, and they are commonly
disseminated. Their clinical identification is therefore
important.4.2. AIDS associated neoplasmsKaposi's sarcoma and lymphoma are the most common
neoplasms associated with AIDS, which have been recognized
as AIDS-defining conditions [14]. Reticuloendothelial cells
derived from Kaposi's sarcoma, characterized by abnormal
vascular hyperplasia, possibly do damage to the skin and
internal organs. Radiology can demonstrate some character-
istic findings about Kaposi's sarcoma, such as its distribution
along the blood vessels of infiltrated organ as well as increased
density of involved lymph nodes [15,16]. No enrolled patients
in our group were diagnosed with gastrointestinal tract
involved Kaposi's sarcoma.
In AIDS associated neoplasms, lymphoma is second only to
Kaposi's sarcoma in occurrence. The risk of non-Hodgkin's
lymphoma is especially high in patients with AIDS. However,
its pathogenesis remains unknown, and one explanation is that
it may be related to proliferation of B lymphocytes caused by
HIV or EpsteineBarr virus infection [17]. The gastrointestinal
tract is one of the most common sites for extranodal lym-
phomas. Large B-cell lymphoma is more common in
individuals with normal immunity than other types of lym-
phoma, which mainly affects such sites as the stomach, small
intestine, colon, and esophagus, but rarely the rectum. By
diagnostic imaging, gastric lymphoma is demonstrated with
ring shaped or local thickening of gastric lining, with or without
ulceration, and common involvement of the submucosa. Gastric
lymphoma possibly affects several parts of the stomach, which
was wave-like or lobulated at the inner edge of the thickened
wall. Intestinal lymphoma occurs at the jejunum and distal
small intestine, showing diffuse or focal thickening of the small
intestinal wall and mass out of the lumen, with the specific sign
of aneurysmal dilation. However, intussusception is quite rare.
Rectoanal lymphoma is extremely rare among immunocom-
petent population, however, it occurs in homosexual patients
with AIDS [18,19]. For the 1 case of rectal lymphoma, MR
imaging displayed linear narrowness of the rectal lumen,
thickening of the intestinal wall, and non-involved surrounding
tissues and lymph nodes, which may be related to the low
malignancy of small B-cell lymphoma. Plasmablastic lym-
phoma derived from highly invasive B-cell lymphoma is clin-
ically rare with poor prognosis [20]. The case was
radiologically demonstrated with a wide range of abdominal
involvements (ileum, ascending colon, transverse colon, sig-
moid colon), thickening of the intestinal wall, and mass like
lesions at the affected parts.
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phoma, the available epidemiological data is insufficient to
prove the increased risk of other neoplasms in patients with
AIDS. It has been reported that HIV infection may increase the
risk of some neoplasms, such as gastric cancer, lung cancer,
pancreatic cancer and cloacogenic carcinoma [14]. One case
of gastric cancer in our group of patients had been HIV
positive for 7 years, and the patient was diagnosed with poorly
differentiated adenocarcinoma by endoscopic biopsy.
Although it is not directly related to HIV infection, HIV
infection changed its growth pattern to increase its aggres-
siveness. The patient, therefore, sustained shorter survival time
and more aggressive treatment.
Generally, the clinical symptoms of gastrointestinal lesions
in patients with AIDS are mostly non-specific. By radiology,
such lesions commonly involve multiple organs and sites. The
patients in this group are severely immunocompromised, some
with a CD4 T cell count of even lower than 50/mm3. Such a
level of immunity increased the possibility of opportunistic
infection and related gastrointestinal lesions. Radiology is
primarily applied for detection and diagnosis of these lesions.
In combination to the clinical manifestations, immunity and
laboratory findings, a preliminary diagnosis can be made for
timely and appropriate treatment.
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